266/

A NEW METHOD FOR THE DETERMINATION OF HIDE QUALITY

S. C. Nanpy
Central Leather Research Institute, Madras

A method has been worked out for the quantitative detsrmination of the
extent of deterioration in hide quality during staling or curing long storage
based on the estimation of extractable hydroxyproline present in soak water.
Estimation of extractable hydroxyproline gives a measure of the degradation
of hide collagen or loss of leather making substance. The quality of dry
salted hides and preserved untanned pelts may also be assessed by this

methkod.

Introduction

It has been well emphasised from time

to time that delay in curing is responsible
for deterioration in hide quality caused

by bacterial action on hide proteins.

Salted hides also deteriorate in quality
when stored for a long period. Various
attempts have been made to find a suita-
ble method for assessing the quality of
raw stock. Chemical analysis of the hide
for salt and moisture is an old practice
existing in the trade.
though it gives an account of the non-
leather making substances present in the
hide, does not indicate the quality of the
hide. The histological method! of assess-
ing the quality of hide has been adopted
by many investigators either alone or
along with other chemical methods. But
this yields only a qualitative measure of
hide quality. Whitmore et al® have
found that extractable nitrogen in cured

This method, al- -

hides if present above 5% level shall in-
dicate deterioration in hide quality.
Somer® has correlated the volatile nitro-
gen content of heavy cured hides with
tannery yield and has pointed out that
a well cured hide may produce up to
about 0-3% volatile nitrogen. But the

. limitations of the above methods have

been discussed by Hauck and Lollar.*

Collagen is the- basic leather making
substance present in hides. It has there-
fore been considered that an estimation
of hydroxyproline present in the hide
shall give an account of the leather
making potentiality of the hide. No
correlation has, however, been found by
Ornes and Roddy® between the chemical
character of green salted hide and the
physical strength of the finished leather.

Based on the action of proteolytic
enzymes present in hide extract on pho-
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is probablybecause-of -the fact that con-

siderable amounts of soluble -proteins
produced in’ highly staled hides due ‘to
bactenal aétion are drained away - along
with the brine during saltmg

Results on extractable hydroxyprolme

‘point out that hydroxyprohne ‘i -practi-

cally unextractable up to 24 hours of

stahng under the experimental condr-a
With further staling, - how.ever, .
hydroxyprolme is extracted progresswe-

tlons.

Iy..: There is only shght variation in ex-
traetable’ hydroxyprolme content in salted
‘and unsalted hides: ~ Although extracta-
ble .-.hydroxyprolme nitrogen may be
expr sed in d1ﬁerent Ways, results ex-
pressed as percent of total mtrogen are
more - rehable

‘The mcrease in tyroSme content in
soak water; obtamed from salted: Iudes

i
Penod of - stalmg in hours

Fre. 1. Tyrosme mtrogen present in soak
Jiquors ~cbtained -from;, staled :salted. hides

, sdaﬂerent perxods of stahng‘

soak liquor from fresh hide and increases
“slowly up to 24 ‘hours .of stalmg ‘and- then
’mcreases progresSwely W1th further »m-

j_tent in the first few soak hquo:rs }o_ tain-
ed- from less staled ‘hides is prohably ‘due
~to. ‘the extract1on of “ftyrosme contaming
,protems along thh ‘brine durmg saltmg

also degraded to a gr ater ‘extent only
after a staling ‘period of 24 hours .

Range of variation of extractable hydro—,
xyproline from hide samples staled for'
dlfferent penods
1t is qulte possxble that. -extractable,

<hydroxyprolme icontent - may vary. in

different areas of the hide.- Pktractable
hydroxyprolme “was thus . determmed in
different. parts of the lude and after

_hly slaughtered ) oattle Iude was

it periods;.“After:
, ds, each  hide
p1ece was | soaked separately and the
‘hydroxwrohne scontent . of 50 liquor
was estlmated as b’efore The ranges of
‘variation in- extractable hydroxypro]me
~as presented in Fig. 2 are obtained from

. the analyses of 8 samples (4 Washed and
4 unwashed) in each case.

As in previous occasions, no hydroxy-
proline is found to be present m soak
liquors obtamed jrom fresh and 16 hour
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Penod of * stalmg in ’hdurs

Fm,f'z.i Range of vatistion of extraétible
hydmx«yprolme mtrogen m staled h;des

Pract1cally no hydroxy-
prolme is found to be present in case of -
washed and 24 hour staled hide pieces

‘washed and unwashed hides in" respect
of hydroxyproline extraction or “hair-
slip”. _The range of variation'is also broad'
“after 42 hours of staling. :

Eﬁect of ‘soaking period on extractzon

V : of hydroxyprolme ‘The penod of soakmg

may have a ‘certain’ mﬁuence on hydro-f :

'xyprolme extraction ard the extent of
~such variation was exammed m the fol-
A-.lowmg expenment

Fresh Washed lnde samples were staled-

'.for 28 hours at 30 =%, 1..°C and:then

salted ‘with - powdered -salt. . Slight. ‘hair- - i

slip’ was notied in. salted hide -samples,

Hide samples were then cut into small

‘pieces: (2'5 sq. inch) ‘mixed ‘together and

divided  into four lots, each weighing
apprexunately ‘the same.: 'Ifiney were ‘then
seake £1,8 éhstllled water 'm he followmg'

bu’t in- unwashed h;lﬂes, a small quantlty‘_ “ways:

laymg its deterioration durmg staliﬁg o

‘But as the staling perlod proceeds fur-
ther ‘no distinction can be made between

hquors ‘were. determmed Results are
given in Table 3.

Table 3.
"Erméi' OF Pmon OF SOAKING ON HYDROXYPROIJN’E AND NITROGEN comm OF SQAK uquoa
- Extractable SN e
, ’enod of " hydroxy- ~  Exiractable Mac- .
Condition of ‘soaking - soaking  ~ _ proline’N ° collagen N . table N
H ‘ ' %oftofalN..s.. T
Shaken occamonally by »
hand ’, 1 hour 1004 05 1-94
9 hours 004 ‘05 9:9%
Shaken in. a mechamcal o o
shaker ' : 1 houit 004" 105 521«'68"»
GRS 3 hours 004 05 256




The results indicate that the period of
‘soaking does not considerably mﬂuence
the. extractlon of hydroxyprohne from »
For pract1ca1 purposes, soak-

'the ‘hide.
ing for a penod of 1 hour in a ‘mecha-
:mcal shaker may be considered sufﬁc1ent
;to be follow‘ as. standard pract1ce for

Eﬁect of dehydratton of the hzde on
extractzon of hydroxypr

Freshly slaughtered h1de sample was
~staled for 42‘{ hours at 30°C. anc

=the morsture contents w:' det‘
Tlns was then cut int ‘

oline: ‘Often the

salted: hides ‘are: dehydrated to different -
‘extents durmg ‘Storage.: and transport =
‘The effect of drymg ‘of the hide on hy- -
droxyprohne extraetmn was thus stud1ed L

extracted from

dry salted hide is analyse(l—fo - hy

':analysed for nitrogen and hydroxyprd-
“line..” Data obtained in the case of par-

tially dried and dry salted hij

eces

-are calculat’ed on initial wet salted »Welght

(39°21% moisture content) ‘basis and

presented in Table 4.

It may be- observed that deh dratlon :

3 of the salted hide does not

about 3%’

less in the
j;-case of dry salted hide.’ ‘Period of soak-

ble mtrogen is about 11 0%

;. however, is to be extended ° when_

: The clalm that

'dr &prohne extractlon methoda ‘can

Mmsture con-

tentof L SRR RS
h.ide (%) (on lmtlal wet salted wt. bas:s, ’
% “of: total N)
iVet salted. _,'39f27" : ’ 029 ' '_-351 e
:Partlally dned , - 34-58. -029 ‘:36}_ 6-96b.
a7 518

Dry salted

4

t028 -35°




EXTRACTABLE HLYDROXYPROLINE ‘AND - NITROGEN FROM HIDES "SALTED “WITH DIFFERENT: PERCENTAGES 'OF - SALT
DURING PRIIMARY SAL'I‘ING

Percent sa.lt ; Conchtxon of salted lude . Extractable -~ Extractable - Extrac-

‘applied on - (observations after two hydroxypro]meN collagen N table N
greenwexght T weeks storage) - “ : R %oftotalN : A‘ :
10 Eaey  hairslip, putrid 009 11 351

smell, moist, - no salt is
, presetnt on. the surface - )
15 Slight ~ hair-slip, - slight 005 +06 474
“ammoniacal. smell, moist,
‘no salt is present on the
-20 No hanr-shp, smell not so’ Trace : Trace 1-26
fresh, molst, no. salt is
, present on the surface , . e
25 No - hair-slip, . fresh smell, Nil Nil 1-14
some salt 'is present on '
‘the: surface

) Samples were taken from freshly ‘salted hlde as aﬁected after dliferent‘
§ " "-'sterage periods was next studied by ex=
o Atractable -,ydroxyprolme method. . ‘Fresh
':‘-', ‘hide ‘samples were ~salted Wlth 40%
ely ‘salt and then stored ~at .room tem-
% perature (about 30°C)  Sampleés. wete
“ ery month, soaked and the nit-
Aroge and hydro :yprohne present in soak

‘.lme dn soak thuor Were determm . . |
Results_ are. presented 1n Table 5.° _.t months storage at jemperature of

» - about -30°C no hydroxyproline. is ex-
the results in Table tracted :and after 3 months, _hydroxypro-
Iude salted Wlth 20% ‘or more line is found to ‘be extracte’ in traces:
' rved Well for tWO Weeks Hydroxyprohne content in' soak Tliquor
: Shght dete oratlon in hlde» increases with further mcrease m sto-
! ace within the period “rage period. - Slight ‘halr-shp s also
of observatlon when 15% ‘salt'is apphed ' ribte d after 3 months’ storag A when

an conmderable damage has been caused traces. of hydroxypr oline are. found pre-
wh regzk it “was salted w1th 10% salt s ent in s oak Ilquor L i

~ essment of qualzty of wet Salted " It may further be noted that develop-
Fide during storage:  The quality of ment of ‘red-heat’ is not always-direcily

oi'r‘e




Table: 6:
Exwmerm mnmmm AND: NITROGEN' OF SALTED: Imms smnm FOB: DIFFERENT. Ba&tm

e ey . ~ Fxtracteble _FExiractable . Extrac-

P.eriodz: o£1~:'; : ) @ondition Of_ sal’ced hide- - hydrmﬁyprolme N (;Qllagen N table N

storage - L - SN

v %oftotalN .

vk Goad W w =

1 month ‘Red-heat’ developed, Nn . N11 .80
otherwise  good

2 months: ‘Redzheat’ developed: il Nil- 103
further, otherwme same: h ‘
‘as in 1 month B

8 months ‘Red-heat’ very. slight ‘ Trace - Trage: 1:09
hair-slip; smell not . so ‘
fresh

4 months Same as. in 3 months. but +005 06 148

with ‘more hair-slip

,nesp@nsxbler for the degradation of colla-

gen as is evidenced from the: absen

hydroxyproline in the soak: liquor: even:

after the appearance of ‘red-heat,”

Erseusswm
- The present study reveals that good

correlatlon exists between the extractable o
_hydroxyprolme and the quality of unsalt-
Extractable hydroxy=
proline is found to he absent or present -
in traces in hides staled up to 24 hours
at a temperature of about 30°C under

ed or salted hide.

the existing- conditiens: of experunent B

is thus ev1dent that hlde cellagen remains
practicaﬂy unaffected up to: 24 hours of‘ E
staling after which perwd eollagen is

readily attacked by mlcreergamsxns Dur-
ing the initial. stages of staling the glo-

bular proteins are preferably attacked
but degradation of glebular proteins to a
greater estent takes place: possibly: after

24 hours staling.

~‘ha;r-shp’ vdue fe} micmbml act;

"\sald that - the. best quahty hide

to. be assmxateel with. less Qﬁ collagen.u

Tt is, however, dﬂ’ﬁcult to deﬁne cate-
gorically the limit of extractablﬁ h
xyprohne content that may be pe nitte
in. good quahty ‘hideés but, on_ the basis
of the present mvestigation, it “may be

not.. permit any ex.tractable hydro;
line; hides having up to 0:005% extrac-
table hydr.oxypnolme nitrogen may “be

'consulered as falrly good and those con-

taining - more than 0-02% extraetable

1hyd‘rexypxolme nitrogen: as of ‘poor

quality.



 Extractable nitrogen is found to vary -
from hide to hide and depends on other

factorse. g ., presence of blood and manure,
type of cure etc., and so cannot be con-

‘snlered as a criterion for quant1tat1ve de-
termination of hide quality. Under the

present experunental conditions, it ap-
‘pears that extractable nitrogen for a good
quality cattle hide should not be more
‘than 3%. But this is much’ lower than
‘that of the limit suggested by Wh1tmore

et al? and may be due to the fact that

‘hide ‘pieces. have been. soaked in their
experiment for a much longer period i.e.,
24 hours

To ﬁnd out the extent of deterioration

that has. taken place in the hide before

it is dry salted, estnnatlon of extractable
hydroxyproline may provide ‘valuable
‘information. While extracting the hydro-

xyprohne of dry salted hide, the soaking .
. Sherrard, ' S. S, J Am. Leather Chemzsts

-jAssoc, 37, 41 (1942)

period should, however, be extended to 3
hours or more

Recommended procedure

A h1de piece. wexghmg about 50 g is

cut out cleaned free of _excess . salt

and surface blood, - taken ‘in’ a bottle.

with 5 times its welght of dlstﬂled ‘water
and shaken in a mechanical ‘shaker

for 1'hour. The soak liquor is then filter-
ed and made up to 250 ml. in a volumeétric
ﬂask Hydroxyprolme is then estimated

and ‘calculated as hydroxyproline nitro-

‘gen and- expressed as percent of total

and to Dr.-
: CLRI Madras, for his keen interest

hide mtrogen This method is qulte
simple and will give a quantitative mea-_
sure of the hide quahty.
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